I. Introduction
As college enrollment rates have increased, so too have concerns about rates of college completion. Around 45 percent of American college students and nearly 25 percent of Canadian college students fail to complete any college program within six years of postsecondary enrollment (Shaienks and Gluszynksi 2007; Shapiro et al. 2012) . Those who do fi nish take much longer than they used to (Turner 2004; Bound, Lovenheim, and Turner 2010; Babcock and Marks 2011) . Delays and dropouts may be both privately and socially costly. Struggling college students often Angrist, Oreopoulos, and Williams 573 show little evidence of skill improvement (Arum and Roksa 2011) . They pay a higher cost in foregone earnings than those who fi nish while losing the benefi t of any possible "sheepskin effects" from degree completion. Time on campus is also subsidized at public colleges and universities so repeated course failures and long completion times are costly for taxpayers. A recent analysis by Harris and Goldrick-Rab (2010) shows steadily declining degree-to-expenditure ratios in American public colleges, a trend generated by falling completion rates as well as increasing sticker prices.
In an effort to boost grades and on-time graduation rates, most universities deploy an array of support services. These efforts refl ect a practical response to an important problem, but evidence that academic support services improve outcomes is mixed at best. A randomized trial discussed by Scrivener and Weiss (2009) fi nds that campus support services generate small improvements in grades and reduce student attrition, but Angrist, Lang, and Oreopoulos (2009) and MacDonald et al. (2009) fi nd little effect from support services. Part of the problem seems to be that takeup rates for most support services are low. More proactive programs that facilitate higher takeup and more intensive support appear more successful than relatively passive interventions offering only "service availability" (Scrivener, Sommo, and Collado 2009; Bettinger and Baker 2011) .
A parallel effort looks to boost college achievement and completion with fi nancial incentives. Traditional need-based grant aid-which makes up the bulk of North American aid-fl ows to recipients in a manner that is mostly independent of academic performance while embedding little incentive for timely degree completion. Merit-based aid, on the other hand, depends on academic achievement. Most merit awards go to top-performing students, who can be expected to do reasonably well with or without support. Performance-based awards for students not already on top are a new but rapidly expanding policy development. If successful, such awards may improve academic outcomes, increase the rate of degree completion, and ultimately save both taxpayers and recipients money.
Georgia's Helping Outstanding Pupils Educationally (HOPE) program, introduced in 1993, is a pioneering effort in this direction. Funded by lottery ticket sales, HOPE covers tuition and fees at any public college or university for students who earned at least a 3.0 high school GPA. Students lose the HOPE scholarship if their college GPA dips below 3.0. Georgia HOPE has been a model for dozens of similar state programs. Accumulating empirical evidence suggests HOPE-like award schemes improve high school achievement. (See, for example, Pallais 2009.) On the other hand, such programs also appear to reduce recipients' college course loads (Cornwell, Lee, and Mustard 2005) , increase their consumption (Cornwell and Mustard 2007) , and reduce attendance at out-of-state colleges and college quality (Cornwell, Mustard, and Sridhar 2006; Cohodes and Goodman forthcoming) .
Estimates of the effects of HOPE-style programs on college enrollment and completion are mixed. Dynarski (2008) reports large increases in Georgia and Arkansas's college-educated populations a few years after the introduction of HOPE and a similar Arkansas program, while Castleman (2014) estimates that Florida's HOPE-style public university scholarship boosted recipients' in-state public college completion rates. By contrast, recent analyses by Sjoquist and Winters (2012a, 2012b) fi nd no effect when looking at a broader range of state programs with more recent data and updated clustered standard error estimation.
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Most research on HOPE-style programs uses observational designs. Among the most credible of these evaluations, Scott-Clayton's (2011) regression discontinuity investigation of West Virginia's Providing Real Opportunities for Maximizing InState Student Excellence (PROMISE) scholarship generates evidence of substantial increases in four-and fi ve-year graduation rates. Importantly, however, this study shows the PROMISE scholarship increased GPAs and credits earned during the fi rst three years of college only, when students faced a minimum GPA requirement to maintain award eligibility. This suggests that the incentive effects of the scholarships are larger than the income effects resulting from greater fi nancial aid.
Incentive experiments and quasi-experimental research designs in European universities have also produced mixed results. Using a regression-discontinuity design, Garibaldi et al. (2012) found that higher tuition induces faster degree completion by Italian women. De Paola, Scoppa, and Nistico (2012) also fi nd substantial positive effects of a randomized fi nancial award for business administration students in southern Italy. On the other hand, randomized evaluations of fi nancial incentives offered to Dutch university students generated little overall effect (Leuven, Oosterbeek, and van der Klaauw 2010; Leuven, et al. 2011). 1 In an effort to encourage on-time completion and retention, a few incentive programs target college credits for those already enrolled. In a randomized evaluation managed by MDRC, Barrow et al. (2012) fi nd signifi cant effects on credit accumulation for a subsample of Louisiana community college students enrolled at least half time. Early results from a series of similar randomized evaluations show small but statistically signifi cant increases in cumulative earned credits by the fi rst or second term (Cha and Patel 2010; Miller et al. 2011; Richburg-Hayes, Sommo, and Welbeck 2011) . Evaluating a Canadian community college retention program, MacDonald et al. (2009) report signifi cant increases in GPA and retention; this program paid $750 per semester for those with a GPA above 2.0, who maintained a full load and made use of academic services. This paper reports results from an impact evaluation of a fi nancial incentive demonstration program that builds on the lessons from earlier work. Overall academic performance in our study population was poor. Our merit aid therefore rewarded above-average performance for enrolled students. Specifi cally, the "Opportunity Knocks" (OK) experiment, piloted at a large Canadian commuter university, was designed to explore whether students who qualify for need aid can also be motivated by merit aid, and whether this improved performance would carry over into subsequent years. Rewarding higher grades in one year might generate better subsequent performance through habit formation or learning by doing, even after incentives disappear.
OK was offered to fi rst-and second-year students who applied for fi nancial aid. Those who signed up were randomly assigned to treatment and control groups. In con-1. Randomized trials and quasi-experimental evaluations of fi nancial incentives have been somewhat more encouraging for elementary and secondary students than for college students. Studies showing substantial positive effects on primary or secondary school students include Angrist et al. (2002) , Henry and Rubinstein (2002) , Kremer, Miguel, and Thornton (2009) , Angrist and Lavy (2009 ), Dearden et al. (2009 ), Pallais (2009 ), and Dee (2011 . Also in a primary or secondary context, Fryer (2012) reports large effects of aligned parent, teacher, and student incentives and Levitt et al. (2011) demonstrate some response to immediate rewards for test performance. Other recent experimental studies at this level have generated less reason for optimism. See, for example, Bettinger (2012) , Rodriguez-Planas (2012), and Fryer (2011) , who evaluate an array of award schemes for primary and middle school students in a variety of settings. For a general review of research on fi nancial incentives, see Gneezy, Meier, and Rey-Biel (2011). trast with earlier programs that rewarded students for achieving GPA thresholds, treated students earned $100 for each class in which they attained a grade of 70 or better and an additional $20 for each percentage point above 70 percent (roughly the average grade in the control group). A student with a full course load scoring 75 in every course qualifi ed for $2,000 over the course of the school year (10 × ($100 + (5 × $20))). Treated students also had the opportunity to interact with randomly assigned peer advisors. These were upper-class students who had been trained to provide advice about study strategies, time management, and university bureaucracy.
OK was developed in view of the fi ndings from our earlier randomized evaluation on a similar campus. The Student Achievement and Retention (STAR) project (Angrist, Lang, and Oreopoulos 2009) offered three interventions, the most successful of which combined fi nancial incentives at widely spaced GPA thresholds with academic support services. OK provided an opportunity for replication and the chance to offer a more intense and perhaps even more successful treatment. By rewarding performance in each class and setting a low bar for the minimum payment, we hoped to make incentives stronger (92 percent of controls earned a grade of 70 percent or above in at least one class). This contrasts with STAR awards, which were paid out to only about 18 percent of eligible students. We opted for a partially linear payout scheme on theoretical grounds. (See, for example, Holmstrom and Milgrom 1987.) OK awards were potentially more generous than those offered in STAR; high achievers could earn up to $700 per class.
2 The expected OK award among controls was $1,330, while the expected STAR award was only about $400. OK engendered more program engagement than STAR as well: Almost 90 percent of OK participants had some kind of interaction with peer advisors and/or the program website, in contrast with about 50 percent engagement in STAR.
OK had many novel and promising features: linear incentives at the class level, high reward levels, and high program engagement. It's therefore interesting, surprising, and somewhat disappointing that OK had only a modest impact on targeted outcomes. Treated second-year students earned about 13 percent more than expected based on the distribution of control-group grades, suggesting the program had an incentive effect. The strongest effects appear around the $100 award threshold, where completion of payment-qualifying courses increased, especially among students who appeared to understand the program well. OK also increased the number of second-year courses graded above 70 and grade points earned above 70, but these effects were not large enough to generate a signifi cant increase in students' overall GPAs. OK generated no discernible impacts in the year after incentives were removed.
The following section describes the OK campus setting, program rules, and our random-assignment research design. Section III reports descriptive statistics and indicators of program engagement. Section IV discusses the experimental results while Section V reports on participants' impressions of the program as revealed in postprogram surveys. The paper concludes in Section VI with a brief look at how our results fi t in with other postsecondary incentive demonstrations. We also discuss possible explanations for differences between the fi ndings reported here and those in our earlier study.
2. Tuition at this university is around $5,000 per year.
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II. Background and Research Design
Motivated by the mixed results for college incentives to date, we developed an intervention meant to build on what we saw as the strongest features of the program studied by Angrist, Lang, and Oreopoulos (2009) . The OK intervention combined incentives with academic support services; a combination of incentives and services appeared to be especially effective in the earlier STAR evaluation, which ran in a similar setting. The services delivered through STAR were more elaborate and expensive, however. STAR included the opportunity to participate in facilitated study groups as well as email-based peer mentoring, while OK services consisted of email-based peer mentoring only. We opted for email because the takeup rate for STAR's facilitated study groups was low. Also, because a number of STAR participants saw the awards as essentially out of reach, OK award rates were designed to be much higher. OK awards were also paid out more frequently, in this case, every term. Unlike STAR, the OK study population consisted only of students that had applied for fi nancial aid prior to the start of the school year. This was partly in response to political constraints but it also seemed likely that aid recipients would be most responsive to the opportunity to earn additional awards.
Opportunity Knocks was piloted on an Ontario commuter campus affi liated with a large public university. The six-year completion rate on this campus is about 73 percent. There are about 2,500 students in an entering class. In late summer of 2008, we invited 1,056 fi rst years and 1,073 second years to participate in OK. Eligible students are those who had requested fi nancial aid, had an email address, had a high school GPA recorded in the university administrative information system, and who had enrolled for at least 1.5 credits for the upcoming fall term. Invitees who completed the intake survey and gave consent were eligible for random assignment. Of the 1,271 students who completed the survey and were eligible, 400 were treated. Treatment assignment was stratifi ed by year (fi rst and second) and sex, with 100 in each group. Within sex-year cells, assignment was stratifi ed by high school GPA quartile, with 25 in each group. (The analysis below controls for strata.)
Previous studies have generally rewarded students for completing courses or reaching GPA thresholds. (See, for example, Angrist, Lang, and Oreopoulos 2009; Cha and Patel 2010.) In contrast, OK participants earned $100 for each class in which they received at least a 70 percent grade, and an additional $20 for each percentage point above 70.
3 For example, a student who earned a grade of 75 in each of fi ve classes over one semester (fi ve classes constitute a full load) would have received 5 × ($100 + (5 × $20)) = $1,000. We focused on grades near 70 because anything worse is typically seen as unsatisfactory and because awards for lower levels of achievement are likely to be prohibitively expensive (a GPA of at least C-is required for graduation; this translates to a percentage grade in the low 60s). Still, a grade of 70 is attainable for most students in at least one class, and the OK awards schedule provided incentives for above-average performance as well.
The services component of OK assigned treated students to (trained and paid) samesex peer advisors. Peer advisors were enthusiastic upper-year students or recent graduates with good grades. Each peer advisor covered 50 participants. Advisors emailed advisees once every two to three weeks, whether or not the advisees responded. These 3. Payoffs were doubled and issued in the spring for year-long courses. emails offered advice on upcoming academic events and workshops, and guidance relevant to key periods in the academic calendar, such as midterms and fi nals. Advisors also provided information about OK scholarships, including reminders of the scholarship calculation and payment schedules. Advisors frequently invited their clients to turn to them for help with any academic or personal issues that seemed relevant to academic success.
III. Descriptive Statistics and Program Response
The data for this study come primarily from the university records containing information on applicants, enrolled students, and course grades. We supplemented this with data from a baseline survey used to identify the population eligible for random assignment, as well as more descriptive focus-group style information collected from a few subjects after the experiment. Table 1 , which presents descriptive statistics, shows that OK participants were mostly college students of traditional age. Control group students had average grades around 82 percent in high school. Less than half of the control group spoke English as a fi rst language, refl ecting the relatively high proportion of immigrants on the OK host campus. About half of control group parents graduated from a postsecondary institution (44 percent of mothers and 53 percent of fathers), while nearly 80 percent of parents graduated from high school, a fi gure comparable to the Canadian average for college student parents. The OK scholarships were within reach for most participants: 92 percent of controls would have received an award under the OK scholarship formula. Table 1 also documents the fact that random assignment successfully balanced the background characteristics of those in the treatment and control groups (as evidenced by insignifi cant effects in the "Treatment Difference" columns). Although not documented in the table, student course selection and completion as measured by number of courses, diffi culty, or subject area are also well balanced between treatment and control groups for the whole sample and within subgroups. (Random assignment occurred after students had preregistered for courses.) 4 The OK intake survey, included in the packet describing the program to those eligible for random assignment, contained two questions meant to gauge subjects' understanding of program award rules. The fi rst asked students to calculate the award amount for one class, and the second asked them to calculate the total award amount from fi ve classes. Two-thirds of the students answered the second question correctly (documented in Table 1 ), and over 80 percent answered the fi rst question correctly. Those who responded incorrectly to either question received a clarifi cation by email. In the program analysis, we look at treatment effects for the entire sample and for those who answered the second assessment question correctly to see if those who understood the scholarship formula also had a stronger program response.
Student involvement with OK was high. This can be seen in Table 2 , which shows that about 73 percent of treated students checked their scholarship earnings on the program website. Women were nine points more likely to check than men. Only 38 percent of treated participants sent an email to their assigned peer advisor in the fall, Notes: "Control Mean" columns report averages and standard deviations for variables in the left-most column, within the relevant gender-year subgroup. "Treatment Difference" columns report coeffi cients from regressions of each variable in the left-most column on a treatment dummy, with sampling strata controls (gender, year in school, and high school grade quartile). The last row presents within-column F tests of joint signifi cance of all treatment differences. Control group standard deviations are in square brackets, robust standard errors are in parentheses, and p values for F tests are in curly braces. Some respondents did not answer the parents' education questions. They are coded as a separate category ("missing") and are not coded as high school or college graduates. * signifi cant at 10 percent; ** signifi cant at 5 percent; *** signifi cant at 1 percent but this number increased to 50 percent in the spring. By year's end, 70 percent had emailed an advisor at least once over the course of the year. First-year students and women were more likely to contact advisors than were second-year students and men. At least 86 percent of treated students made some kind of program contact: They emailed a peer advisor, checked scholarship earnings, or emailed program staff. Following a presentation of intention-to-treat effects, we discuss two-stage least squares (2SLS) estimates of treatment effects using a dummy indicating any program contact as the endogenous variable. The idea here is that subjects who made no program contact of any kind, and did not even check their scholarship earnings, are unlikely to have been affected by either OK awards or advisor services. In other words, we think of a dummy indicating any contact as a good surrogate for program treatment status. 2SLS estimates treating program contact as an endogenous variable should therefore capture the effect of treatment on the treated for the subpopulation of active program participants. (Because endogenous compliance is one-sided, the local average treatment effect is the treatment on the treated effect; see Imbens and Angrist 1994, for details.) 
Table 2 Fraction of Treated Students Making Program-Related Contact by Gender and Year

Women
IV. Program Effects
A. Main Findings
A natural starting point for our analysis is a comparison of the amount earned by the experimental group with the earnings that students in the control group would have been entitled to had they been in the program. A large program effect should be refl ected in larger-than-expected earnings, where expected earnings are measured using the grade distribution in the control sample.
5 Our estimates of earnings and other effects come from regressions like this one:
where y ij is the outcome for student i in stratum j, the α j are strata effects, T i is a treatment assignment indicator, and X i is a vector of additional controls.
6 Causal effects of the OK program are captured by β. Because treatment is randomly assigned, covariates are unnecessary to reduce omitted variables bias in the estimated treatment effects. Models with covariates may, however, generate more precise estimates.
The OK program had no impact on earnings for fi rst-year men and women, a result that can be seen in Columns 1, 4, and 7 of Table 3 . On the other hand, there is some evidence of higher-than-expected earnings for second-year treated students, especially second-year men. The estimated effect on second-year men in the spring term, reported in Column 5, is a signifi cant 170 dollars. Estimates over the course of the year are about 255 dollars for second-year men and 180 dollars for all second-years.
7 Both 5. Ashenfelter and Plant (1990) use a similar hypothetical payment outcome to measure the labor supply effects of exposure to a negative income tax. 6. Additional controls include parental education, an indicator for English mother tongue, and indicators for students who answered scholarship formula questions correctly. 7. Restricting the fall and spring samples to be the same as the full-year sample generates effects for the full year equal to the sum of the fall and spring effects. Estimated effects for the full year need not equal the sum (or average) of the two semester effects because the full-year sample differs slightly from the sample for either semester alone.
Table 3
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[ Notes: "Control Mean" rows list averages and standard deviations of program earnings, within the relevant gender-year subgroup. "Treatment Effect" rows report coeffi cients from regressions of program earnings on a treatment dummy, with sampling strata controls (gender, year in school, and high school grade quartile) and controls for high school grade average, whether students' fi rst language is English, parents' education, and whether students answered questions on program rules correctly. Control earnings are hypothetical; treated earnings are actual. Full-year courses are double-weighted in the earnings calculation. The sample used for the full-year estimates includes students with grades in Fall and Spring. The Fall analysis omits full-year courses. If we restrict the Fall and Spring samples to be the same as the full-year sample, then the effects for the full-year are the sum of the Fall and Spring effects. (This is also true in later tables.) Robust standard errors are in parentheses; standard deviations are in square brackets. * signifi cant at 10 percent; ** signifi cant at 5 percent; *** signifi cant at 1 percent Table 3 (continued) Angrist, Oreopoulos, and Williams 583 of these estimates are signifi cant at better than a 10 percent level and amount to 15-20 percent of a standard deviation of hypothetical control group earnings. Our experimental design stratifi es on sex, year of study, and high school GPA, mitigating concerns about mining for statistically signifi cant fi ndings in these subgroups. The analysis by sex and year is also of substantive interest. Still, it's worth noting that under the null hypothesis of no treatment effect for all four sex by class-year subgroups, the probability that at least one observed full-year effect is signifi cant at the 8 percent level is 1 -0.92 4 = 0.28 (assuming no outcomes correlation across subgroups). As we show below, however, some results emerge more clearly when we limit the sample to students who understood the award formula well.
The question of whether the OK program caused more complex distributional shifts in hypothetical earnings is explored in Figure 1 , which shows treatment and control earnings distributions in separate panels by sex and year. The only (marginally) signifi cant distributional contrast in the fi gure is for second-year men (using a Kolmogorov-Smirnov test). On the other hand, the contrast by treatment status for second-year women looks similar to that for men. For both men and women, treatment seems to have shifted second-year earnings from below a level around 1,500 to more than 1,500 dollars. The shift emerges roughly one hundred dollars above mean earnings for controls.
The evidence for an effect on average grades (measured on a 0-100 scale) and GPA is weaker than that for earnings. The grades results appear in Table 4a 
Figure 1 Densities of Full-Year Program Earnings
Note: The fi gure plots the smoothed kernel densities of OK program earnings for the 2008-9 school year. Control earnings are hypothetical; treated earnings are actual. Full-year courses are double-weighted in the earnings calculation. The sample used to make this fi gure includes students with grades in fall and spring.
The Journal of Human Resources 584 results appear in Table 4b . Average grades for second-year men increased by about 2.5 percentage points in the spring but this estimate is only marginally signifi cant, and it's the only signifi cant result in the table. The corresponding GPA effect amounts to about 0.27 GPA points, an estimate signifi cant at the 5 percent level. 8 Power is not an issue with these comparisons. For the full sample, we are able to reject GPA and grade effects as small as 10 percent of the control standard deviation, meaning that our zeros are quite precise.
The earnings gains documented in Table 3 are necessarily explained by increases in the number of courses graded at least 70 and grade points over 70. Table 5 reports fullyear program effects on each of these components of the scholarship award formula. Panel A shows effects on the number of courses in which a student earned a grade of at least 70. Treatment appears to have increased the number of over-70 grades awarded to second-year men by almost a full course. The number of over-70 courses increases by about half a course for all second-years. These estimates are reasonably precise. On the other hand, the estimated effects on grade points earned over 70 are not estimated very precisely. The only (marginally) signifi cant point gain is for all second-years, an effect of 6.2 percentage points. It's also worth noting, however, that the magnitudes come out such that effects on total earnings are equally distributed between a threshold effect at 70 and awards for points over 70.
OK may have had a weaker effect on grades and GPA than on earnings because students substituted effort from classes with a grade above 70 to classes with a grade below 70. To test this claim and look for additional evidence of effects concentrated around the award threshold, we estimated treatment effects on indicators for grade>g, where g runs from 60 to 80 (reported in Figure 2 ; these plots also show the control grade distribution). This investigation uncovers no negative treatment effects on courses above the higher thresholds, suggesting that students generally did not substitute effort from higher-to lower-graded courses. 9 We found no evidence of an increased likelihood of crossing any threshold for fi rstyears. Treatment appears to have increased the likelihood that second-year women earned a grade of 72-74, a series of effects concentrated around the minimum award threshold. Effects concentrated around the threshold may be evidence of strategic gradeseeking behavior on the part of treated students. For example, students who expected a grade around 68 or 69 may have made a special effort (through negotiation or extra work) to clear 70. On the other hand, treatment appears to have boosted the grades of second-year men over a wide interval running from 60-75 percent. This pattern of effects weighs against a negotiation-based view of the incentive response, at least among men.
Although most students appeared to understand the OK program rules and award formula, a nontrivial minority did not. Those who misunderstood the formula linking grades and awards seem less likely to have been motivated by the awards. We therefore report estimates for a sample restricted to participants who correctly applied 8. GPA is not a linear transformation of average grades so we expect slight differences in results. Effects on GPA should be more similar to effects on earnings since GPA also jumps at 70 percent. 9. Similar analysis on courses graded above thresholds from 80 to 100 percent demonstrates little difference between treatment and control students.
Table 4a
Effects on Average Grades Notes: "Control Mean" rows list averages and standard deviations of average grades, within the relevant gender-year subgroup. "Treatment Effect" rows report coeffi cients from regressions of average grades on a treatment dummy, with sampling strata controls (year in school, and high school grade quartile) and controls for high school grade average, whether students' fi rst language is English, parents' education, and whether students answered questions on program rules correctly. Average grades are on a 100 point scale. Full-year courses are double-weighted in the average grade calculation. The sample used for the full-year estimates includes students with grades in Fall and Spring. The Fall analysis omits full-year courses. Robust standard errors are in parentheses; standard deviations are in square brackets.
* signifi cant at 10 percent; ** signifi cant at 5 percent; *** signifi cant at 1 percent Notes: "Control Mean" rows list averages and standard deviations of GPA, within the relevant gender-year subgroup. "Treatment Effect" rows report coeffi cients from regressions of GPA on a treatment dummy, with sampling strata controls (year in school, and high school grade quartile) and controls for high school grade average, whether students' fi rst language is English, parents' education, and whether students answered questions on program rules correctly. GPA is on a four-point scale. The sample used for the full-year estimates includes students with grades in Fall and Spring. The Fall analysis omits full-year courses. Robust standard errors are in parentheses; standard deviations are in square brackets.
* signifi cant at 10 percent; ** signifi cant at 5 percent; *** signifi cant at 1 percent Notes: The dependent variable in Panel A is the total number of courses in which the student received a grade at 70 percent or higher over both semesters. In Panel B, the dependent variable is the sum of the percentage points by which the student's grades exceeded 70 percent. "Control Mean" rows list averages and standard deviations, within the relevant gender-year subgroup. "Treatment Effect" rows report coeffi cients from regressions on a treatment dummy, with sampling strata controls (gender, year in school, and high school grade quartile) and controls for high school grade average, whether students' fi rst language is English, parents' education, and whether students answered questions on program rules correctly. Full-year courses are double-weighted in the calculation of both dependent variables. The sample used to make this table includes students with grades in Fall and Spring. Robust standard errors are in parentheses; standard deviations are in square brackets.
The Journal of Human Resources 590 the OK earnings formula to an example in the baseline survey (information collected before random assignment). Two-thirds of the sample evaluated the example correctly.
Assuming that only those who understand the program change their behavior in response to OK incentives, average causal effects on those who understand program rules provide a measure of "theoretical effectiveness." We'd expect to approach this bound over time, were schemes like OK a regular part of the college landscape. Estimates limited to the correct-responders sample are reported in Table 6 .
Estimates for correct responders show larger program effects on earnings than the estimates computed using the full sample. Specifi cally, earnings gains are estimated to have been 370 for second-year men and 245 for all second-years, both signifi cant at the 5 percent level. On the other hand, neither GPA nor grade effects are signifi cantly different from zero in this sample. The apparent difference in fi ndings for grades and earnings is explained by the last two rows of Table 6 , which reports estimates for the components of the award formula in the restricted sample. These estimates show reasonably clear effects on the number of courses above 70 with weaker effects on points earned above. The shift in grades around the 70 percent threshold was apparently inadequate to boost overall GPA by a statistically signifi cant amount.
Given the modest program effects observed during the treatment period, it seems unlikely that OK boosted achievement substantially in the longer-run. This conjecture is confi rmed in Table 7 , which reports full-sample treatment effects for fall 2009 (the semester after the program ended). The results in Table 7 show marginally signifi cant 
Figure 2 Full-Year Effects on Number of Courses with Grades Above Award Thresholds
Note: The fi gure shows treatment effects on the number of courses in which students earned a grade at or above a given threshold, where the thresholds are plotted on the x axis. Control densities are kernel density plots of grades at the course level using a normal kernel, taking only grades between 60 and 80 percent (inclusive). Treatment effects were estimated using the same models as for Table 3 .
Table 6
Full Notes: "Number of courses with grade of at least 70 percent" is the total number of courses in which the student received a grade at 70 percent or higher. "Total grade percentage points over 70 percent" is the sum of the percentage points by which the student's grades exceeded 70 percent. Each row reports coeffi cients from regressions of the indicated variable on a treatment dummy, with sampling strata controls (gender, year in school, and high school grade quartile) and controls for high school grade average, whether students' fi rst language is English, parents' education, and whether students answered questions on program rules correctly. Full-year courses are double-weighted in the calculation of the dependent variables. The sample used to make this table includes students with grades in Fall and Spring. Robust standard errors are in parentheses. * signifi cant at 10 percent; ** signifi cant at 5 percent; *** signifi cant at 1 percent positive effects on GPA for fi rst-year women and average grades and GPA in the pooled sample of fi rst-years (who are second-years in the posttreatment period), but these effects are small. The postprogram outcomes also offer a specifi cation test for the analysis above since we would not expect to see threshold effects around 70 percent in the postprogram period. There is no evidence of a treatment effect on the number of fall 2009 courses graded at or above 70 percent.
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B. Subgroup Differences
Program effects differ by gender and year in school. First-years do not appear to have responded to the OK program while treated second-years-particularly second-year men-showed some improvement in grades, especially in courses graded over 70. Although we cannot be sure why results differ by sex and class, we hypothesize that fi rst-years did not respond as strongly because many fi rst-year students have not yet developed successful study techniques, raising their costs of grade improvement beyond OK's marginal returns. The effect of marginal incentives might also depend on how well students can target their grades. For example, students who know they will fall just short of 70 might boost effort to clear this threshold. A student with inaccurate or imprecise grade knowledge may respond to the $100 payment even if his actual grades are well below or above 70. A possible explanation for the gender difference in our fi ndings is a female advantage in grade targeting. Figure 2 shows localized positive treatment effects for second-year women around 72 to 73 percent, resulting in little effect on grades overall. Treated second-year men, however, increased courses graded above most thresholds from 60 to 75, contributing to stronger overall effects.
C. Additional Results
We might expect OK incentives to have been more powerful for fi nancially constrained students. But treatment effects come out similar in subgroups defi ned by expected fi nancial aid and whether students expressed concerns about funding. Effects are somewhat larger in the subsample of students whose parents had not been to college than among those with college-educated parents, but the gap by parents' schooling is not large or precisely estimated.
Effort substitution from easy to hard classes might have reduced the small treatment effects. OK participants had an incentive to switch to avoid hard classes. However, treatment effects do not vary by class diffi culty, as measured by the average class grade among control students. (Results available upon request.) As noted above, OK also appears to have had little effect on course enrollment, diffi culty, and completion.
The effects of program assignment reported in Tables 3 to 7 are diluted by noncompliance-that is, by the fact that some of those assigned to treatment did not really participate in the program because they were unaware of their assignment or uninterested in the program offerings. It's therefore worth estimating the effect of the Table 7 Effects in Notes: "Number of courses with grade of at least 70 percent" is the total number of courses in which the student received a grade at 70 percent or higher. "Total grade percentage points over 70 percent" is the sum of the percentage points by which the student's grades exceeded 70 percent. Each row reports coeffi cients from regressions of the indicated variable on a treatment dummy, with sampling strata controls (gender, year in school, and high school grade quartile) and controls for high school grade average, whether students' fi rst language is English, parents' education, and whether students answered questions on program rules correctly. Full-year courses are excluded from the calculation of all fi ve dependent variables. "First-Year" and "Second-Year" continue to refer to the students' standing during the program period. Robust standard errors are in parentheses. * signifi cant at 10 percent; ** signifi cant at 5 percent; *** signifi cant at 1 percent
The Journal of Human Resources 594 scholarship and advisor treatment on program participants. The decision to engage with the program is not randomly assigned; this is a choice made by those offered the opportunity to participate. However, we can use the randomly assigned offer of OK treatment as an instrument for program takeup. By virtue of random assignment the OK offer is unrelated to characteristics of eligible students. The OK offer is also highly correlated with participation status: As shown in Table 2 , 86 percent of those offered OK were engaged in some way-either through program/advisor contact or through checking scholarship earnings-while no one in the control group had access to OK awards or services. We assume that those with no program engagement were unaware of and therefore unaffected by the OK awards and services. The overall fi rst-stage effect of OK offers on participation (awareness) is around 0.88, controlling for strata. (See Table 8 .) Moreover, because no one in the control group participated, 2SLS estimates in this case capture the effect of treatment on the full sample of program participants, as described in Bloom (1984) and Imbens and Angrist (1994) . Program participants are a self-selected group, but effects of OK on these students are of interest because they tell us how much achievement was boosted for those who were clearly aware of and responded to program opportunities in some measurable way.
11
The fi rst-stage effect of OK offers on participation rates is between 0.84 and 0.9 in the full sample and between 0.86 and 0.92 in the subsample that appears to have understood OK program rules. The fi rst-stage estimates appear in the fi rst row of each panel in Table 8 , which also reports 2SLS estimates of the effect of participation on participants. Adjusting reduced-form offer effects (the estimates of program effects reported in Tables 3-6) for noncompliance necessarily leads to somewhat larger treatment effects, in this case larger by about 10-20 percent.
The most impressive effects in Table 8 are for the number of courses in which students earned a grade above 70. Here, effects on second-years in the full sample are on the order of two-thirds of a course, while the gains among those who understood the program well amount to almost a full course (an estimate of 0.91 with a standard error of 0.33, reported at the bottom of Column 8). The last column of Table 8 shows a marginally signifi cant effect on the number of courses in which students earned at least 70 among all students who understood the program well (pooling men and women, and fi rst-and second-years). The effect for all men is also signifi cant at the 5 percent level in this sample, with a marginally signifi cant impact on second-year women. A robust and substantial impact on hypothetical earnings and points above 70 also emerges from the 2SLS estimates in Panel B. At the same time, neither the earnings effects nor the increase in the number of courses graded above 70 translated into higher overall average grades among participants.
11. Some students may have been aware of the fi nancial awards even though they failed to check their earnings or otherwise engage with the program. In this case, the reported fi rst-stage effects on participation/ awareness will be slightly too small, leading to infl ated 2SLS estimates. Also, there is control noncompliance in the sense that control students have access to standard university support services. Therefore, the support services aspect of the OK treatment should be interpreted as a more engaging addition to a similar service rather than a new program implemented in a vacuum (Heckman et al. 2000) . Table 8 IV Estimates for Participants Notes: "First stage (any contact)" rows report coeffi cients from a regression of a dummy variable equal to one if the student made any program-related contact (see Table 2 ) on a treatment dummy. "Second stage" rows report coeffi cients from IV regressions, instrumenting for the program contact dummy with the treatment dummy. All regressions include sampling strata controls (gender, year in school, and high school grade quartile) and controls for high school grade average, whether students' fi rst language is English, parents' education, and whether students answered questions on program rules correctly. Full-year courses are double-weighted in the calculation of second-stage dependent variables. The sample used for this table includes students with grades in fall and spring. Standard errors are in parentheses.
* signifi cant at 10 percent; ** signifi cant at 5 percent; *** signifi cant at 1 percent
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V. Student Impressions
The OK sign-up survey asked students to predict their average grades in two scenarios, one as an OK participant and one as a nonparticipant. To encourage a thoughtful response to this question, we offered those who answered the opportunity to win a $500 prize to be given to the student whose predictions came closest to the mark. About 60 percent predicted the same grade either way and the average predicted effect on grades was about 2.2 points. This is considerably larger than most of the effects reported in Tables 6 and 8 . It also seems noteworthy that those who predicted a positive response do not appear to have responded more strongly than those who predicted no effect.
After the program ended, we asked students who predicted no effect in the intake survey why they had expected this. Of the 226 emails sent to treated participants predicting no effect, only 34 responded. Most of these respondents said they were planning to do as well as possible either way. For example, one said: "Before starting courses, I had already decided that I would do my best. And so, I felt a scholarship would be an added motivation, but fundamentally it came down to my own ability and commitment." Two thought the award was too remote, commenting: "I predicted the program would have no effect because it provides a long-term reward for regular short-term behavior (daily intense studying)." Only three respondents said the incentives were too small. One said OK was "not too catchy and/or something worth dying for." Another mentioned the 70 percent threshold: "I believe the cash reward for each course was not high enough per percentage point above 70 percent. If the cash reward was perhaps 30 or 40 dollars per percent point above 70 percent, I would've worked even harder."
We also surveyed a random sample of 50 students from the treatment group at the end of the school year (May 13, 2009), offering $25 movie gift certifi cates to those who responded. Among the 30 respondents to this survey, 27 said the scholarships motivated them. Some thought the program was very effective. For example, one respondent commented: "Every time I began to lose interest in a particular course, I would remind myself that I just need to well . . . keep with it; the rewards will be tremendous. A scholarship is one such reward . . . and it sure is helpful, as it lifts a lot of the fi nancial burdens I'm faced with when it comes to paying tuition & other fees." Others saw the program was somewhat effective, as in this comment: "This scholarship did affect my motivation to study at some point . . ." Respondents often cited concerns about tuition and fees as motivating factors that boosted their interest in OK.
Half of the postprogram treated respondents felt the program led them to study more, though some felt their opportunity for more study time was limited. This comment was typical: "The program made me study more, but not much. I usually follow my schedule between work and school. So the amount of time I could have spent on study is somehow limited." Others felt the program helped them focus on schoolwork: "As someone who gets sidetracked easily, I kept it in mind that staying focused would pay off in more than one way, and so yes, it did affect the amount of time I devoted to studying." Another said, "I think what's great about the program is that when you feel like you're beginning to procrastinate, you think about the outcome of this program and want to get back to studying." On the other hand, one second-year student reporting feeling somewhat demoralized by OK: "I did abnormally poor this year compared to my usual standards and it just so happened to coincide with Opportunity Knocks. The money reminder just kind of made me feel 'worse' about myself."
Among those who responded to the postprogram followup survey, almost all felt the program improved their academic performance. Some appreciated the opportunity to earn scholarships for good but not necessarily outstanding grades: "Personally, I don't fi nd that [the university] offers as many scholarship opportunities as other [universities] , so I think it was rewarding to know that my academic performance was acknowledged and rewarded." Some felt they increased performance out of fi nancial concerns: "[E]specially now with the economic downfall, it is extremely diffi cult to muster up the fi nances to help pay for tuition without relying on OSAP [fi nancial aid]. I kind of looked at Opportunity Knocks as my employer who gives me more money the better I performed in my studies." One student volunteered the view that the program would have a long-lasting effect on him/her: "The program had signifi cantly improved my grades! And I cannot wait to see what I can accomplish next year."
Everyone we contacted afterward reported that they received peer advisor emails about once or twice a month. All but one of the respondents said the advisor emails were helpful. One noted, "I think the advisor made good decisions between sending us important reminders and information without being redundant. It was especially important to receive the emails about the scholarship money quickly after marks were sent in." Another said, "I fi nd it very useful that someone was actually helping me through school." All but one respondent felt the program was worth continuing. Virtually everyone seemed grateful for having being selected for OK. One respondent closed with this endorsement: "The OK Program has been an essential part of my student experience, and in many ways crucial to my academic performance. I think that having a peer advisor as opposed to just the regular counselors working in the University is very important. With all the stress that universities cause their studentsfi nancially or otherwise, it's really nice to know there is a program like Opportunity Knocks to help students every step of the way." Overall, this feedback leaves us feeling that most treated students were aware of and engaged with OK, and that a large minority expected some benefi t. Others who thought the program would have little effect seem to feel this way because they were already anxious to succeed and willing to devote time to their studies.
VI. Summary and Conclusions
The OK program was popular with participants: Sign-up rates and program engagement were high, and in focus group interviews many program participants were enthusiastic about their experiences. This enthusiasm probably refl ects the high award rates for OK. It's therefore disappointing that, despite the introduction of substantial awards at almost every relevant level of achievement, overall program effects on achievement were modest. On the plus side, treated second-year students earned more in OK scholarship money than we would have expected based on the control-group grade distribution, increased the number of courses in which they earned a grade of 70, and gained a few grade points above 70. This localized response did not translate into a substantial boost in overall achievement, though it was noticeably stronger in the subsample of students who appear to have understood the OK award scheme well.
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The past decade has seen a growing number of randomized evaluations of pay-forperformance schemes for students at various levels and quasi-experimental studies looking at effects of state-based merit aid programs. Table 9 summarizes studies using randomized designs to look at fi nancial incentives in college and Table 10 lists results from quasi-experimental studies of state-based merit scholarships.
12 A number of randomized evaluations show effects on credits earned in response to incentives for course completion and grade thresholds. (See, for example, Cha and Patel 2010; Barrow et al. 2012.) These results, along with the fi ndings in Angrist, Lang, and Oreopoulos (2009) and those reported here suggest that students react to threshold targets more strongly than to marginal incentives beyond the initial target. Our linear incentive scheme was characterized by a fairly forgiving initial target, a fact that may have induced a stronger threshold response. The OK program's novel linear incentive of $20 per percentage point provides a lower bound (in this context at least) for the marginal incentive needed to induce substantially higher student effort, especially for fi rst years.
We were also surprised when the OK demonstration failed to replicate the strong positive results for women seen in the STAR experiment. Women may have shown a weaker, localized response to OK because they successfully targeted the initial award cutoff. Men do not appear to have responded as strategically as women to the OK incentive scheme, yet they did not respond to STAR's incentives to any degree. Perhaps the STAR GPA awards were simply too uncertain or too small to motivate men.
Incentives seem to be more effective when combined with academic support services. On balance, however, the picture that emerges from Table 9 and from this study is one of mostly modest effects. In particular, overall GPA seems largely unaffected except in some subgroups, and Angrist, Lang, and Oreopoulos (2009) is the only randomized evaluation to date showing college achievement effects persisting into the posttreatment period. Table 10 describes similarly discouraging results from studies of state-based merit aid programs. A few studies report positive effects, most notably Scott-Clayton's (2011) evaluation of West Virginia PROMISE. However, other positive results appear weaker in light of updated empirical work (Sjoquist and Winters 2012a, 2012b ) and a better understanding of selection effects (Cohodes and Goodman forthcoming).
The muted effectiveness of merit scholarships may partly refl ect the trouble struggling students have developing effective study strategies. For example, Israeli high school students have easy access to test-focused study sessions in public school, a fact that may explain some of the stronger Angrist and Lavy (2009) results on achievement awards for high school girls. Indeed, second-year students may have responded more strongly in our study precisely because they have a better sense of how to improve their grades. Fryer (2011) similarly argues that incentives for learning (in his case, reading books) look more promising than pay for performance on achievement tests. These intriguing results come from elementary and secondary school settings. Investigation of the merits of as-yet-untried recipes combining learning incentives 12. The studies listed in Table 9 use random assignment to evaluate fi nancial incentives for college students. This list is the result of a citation search (that is, citing studies we were previous ly aware of ), a keyword search (for "experiment, incentives, college") using Google Scholar, and helpful suggestions from anonymous referees. Table 10 was constructed similarly based on studies using difference in differences, regression discontinuity, event study designs to test impacts of state-based merit aid programs on college performance and completion. * signifi cant at 10 percent level. ** signifi cant at 5 percent level. *** signifi cant at 1 percent level
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Our study also indicates that program awareness and understanding are important features of college incentive design. The positive effects of OK, though muted, are concentrated among students who understood the awards formula well. And adjusting for the fact that 14 percent of students assigned to treatment did not engage with the program in any way generates larger estimates for those who were aware of the program. Program effects may therefore increase as program awareness and understanding increase.
